> s
7 . . .
ee— P i (' . ) ps
- R . e .

" L . DOCUNENT nnsuuz |
= BD 11e 220 . R I o *{s bos 231
. { . . :
. AUTHOR : Peterson, Jenny Boyer, ' ’
TITLE ’ " A Developmental Investlgation of, Verbal and Nonverbal
Hethoddlogaes’in Incidental Learmrng. , ;
“PUB DATE—— — _Apr 75 -
4 NOTE . - 30p.; Paper presented at the Blennlal Heetln of the
. ‘ Society for Research in Child Development (Denver,
% Colorado, April 10-13, 1975) -
EDRS PRICE ' HF~$0 83 HC-$2.06 PIus Postage
DESCRIPTORS #Comparative Lnalysxs, *Elementary School: students-

*Incidental Learning; Intentianal Learning; Memory;
A e *Paired Associate Learnlng, *Research Methodology; )

we Verbal Stlmuli : .

' ' AESTRACT - ~
K TIAs paper reports }hree experlnents concernlng
nethodologlaal issues in studies on incidental 1earn1ng performange
Which use verbal and nonverbal procedurés and whic¢h appear ‘to be
‘hampered by differences in stimulus materials, learning
opportunities, and dependent measures. The first study, using 128
children from grades 3, 5, 7, and ‘9, attempted to determine i’ :
- differences in developnental trendg‘uslng paired associate and- memory .
|~ tasks can: be attributed to méthodological differences between the
tasks. Thé second study, uslng/?bo children from the same grades,.
attempted to see whether invariance in ipncidental performance ACross
age with paired associate tasks is peculiar to a criterion level.of
intentional performance.-The third study, using a samiple of 80 -
chlldren, examined whether:observed. develogmental trends in
i al learning may be affected by the“degrée of difficulty of :
. defined by memory load. General ‘£indings are,examlned;to

the decline in incidental performance around 11 or 12

|__———FJears Mg related (1) to the nature of the intentional task, (2) to’
. minimal I¥arning conditions, (3) to »elatively unrelated intentional
and incidental independent meagsures, and (4) to a moderately (

difficult or demanding intentional task. It is-‘suggested that the
decline can-be eliminated by criterion levels of learning.and . by use )
..——of @ very easy intentional mémory task. A viable theoretical . o

 explanation for the decline i e/s/‘!:ha‘!: at this age children focus on
xp

intentional material at the ense of 1nc1denta1 lnformatlon.= ¥

- {GO) . o .
v .. T, . ) G T K . -.’ ‘ )
wr

ke sk e sk sk ok

ts acquired<«by ERIC include many Wnformal .unpublished — *

¥ materials not available from other sources. ERIC makes.every effort *
to obtain the best copy available. Nevertheless, items of marginal. ok

***********zzf*******#********************************

*

*

*

* reproducibility dre often encountered and this affects the quality -
*

*

*

*

sk

Docum

_of the microfiche and hardcopy repraductions ERIC makes available
via the ERIC Document Reproduction Serwice (EDRS). EDRS is. not
responslhle for the gquality of the original document.'' Reproductions

* suppljed by EDRS are the best that can be made from the origirnal, *

#**************************#131335;;5511&;1*&*#***********************

| : 2




=

4 7
EY - : ) e
O ’ \3 . ’
) U.5. DEPARTMENT OF HEALTH,
o\ - EDUCATION & WELFARE
’ . NATIONAL INSTITUTE OF
N . EDUCATION
* ‘THIS DOCUMENT HAS BEEN REPRO
~ Q0 " . . DUCED EXACTLY AS RECEIVED FROM .
- N ' THE PERSON OR ORGANIZATION ORIGIN
D | ATING IT POINTS OF VIEW OR OPINIDNS
- STATED DO NOT NECESSARILY REPRE
| SENF OFFICIAL NATIONAL INSTITUTE OF
. EDUCATION POSITION OR p{:ucv .
wl o -

-

r
-
‘ D
I3

A Developmental‘Investigation of Verbal and Nonverbal

e

Methodologies in‘Inciden al Learning

Jenny Boyer Peterson _ ~f~\‘\~\\\_;7w,ﬂccf
University-of Oklahoma SR ~%\\\;
. Studies using nonverbal tasksnheavily‘dependent on memory. . % v |

(Druker & Hagen, 1969; Hagen & Sabo, 1967 Maccoby & Hagen, 1965) have
ShOWn that ch11dren between the ages of 10 and 13 years show an age-

L related 1mprovement in performance on an intentiGnal 1earn1ng task but
. a decTine or abseﬁce of improvement in 1nc1denta1 learning performance..
Q\J The resu]ts of these studies have been 1nterpreted as -being due to a
deve10pmenta1 amprovement 1n the subject's ability to se]ect:ve]y
attend to what is ‘task re]evant. Younger children‘s poOrer performance Ffa"
1n 1ntentiona1 1earn1ng but better performance in 1nc1dentaﬂ 1earn1ng,

a -

S:;:3~ reﬂative to that of children 10 to 13 years of-age; has been attr1buted

o Hagen, 1965), qoey their inability to distinguish between the relevant
Ve .

to their "1abe11ng and making note of everthing at once“ (Maccoby & )

€§§> and irrelevant aspects of the task: . o | . ™

_Studies us1ng pafned assoc1ate (PA) tasks haVe reported that '
- ." 1ntent1ona1 (s- Rﬁ"learn1ng 1mproves with age through the middle child-
N ‘:14 “hood years while incidental performance (recall of R-S assoc1at1ons)

s ﬁnvar1ant over the same age span (Kausler & Gotway, 1969; Cole &
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‘\\\\Eana\, 1972) Cole & Kanak (1972) suggested that the 1nvar1ant

re]at1onsh1p for R- S 1earn1ng across grade levels as opposed to the

curvil1near re]ationsh1p across grade levels for incidental learning in
-/

nonverba] tasks, argues agannst R-S Tearning being a form of 1nc1deﬁt§1 ‘-
learning in children, ’

‘ Meaningful comparisions of 1ncidenta1'1earning performance in

studies using verbal and nonverbal methodologies are hampered by

difference in stimulus materials, learning opportunjt1es, and dependent
measures. Three experiments are reported’ bearing on thfs general issueai
/ The f1rst study makes a compar1son of‘inc1denta1 performance in the .
"memory" and PA tasks under cond1t1ons of a common methodo]og1ca1 baset";
The aim of this first study was to help to resolve whether d1fferences 4\
_in developmental trends observed using th?se.two tasks are partially
t

he tasks;
A

A second problem concerns the relationship of thebdegree of

ﬂ".due to methodological dffferences between

mastery in the PA taskuto incidental performance. Prevfous,research'

has examined incidental performance at4criterion level of intentional

performance (e. g., Cole & Kanak, 1972.)- A second stud& will attempt
to sée whether invariance in incidenta] performance across age'withv
-paired-associateitasks is peculiar to a criterfon level of intentional
‘performance. . . . |

A third study focuses on the re]at1onsh1p of the degree of

d1ff1cu1ty of the memory task to 1nc1denta1 performance. Prev1ous investi-

gations have presented subjects of varying age the same intentional

%,

.




o (memory) task ‘and a constant number of trials (e. g., Hagen, 1967.)
‘ .; The question to he answered'1s whether obserVed developmental trendS‘ /
" in 1nc1denta1 1earn1ng may be affected by the degree” of d1ff1cu1ty |
.(memory load) of the task. - . ' ; | ’ L
’ | Experiment I »

In nonverba] tasks which depend heav11y on memory factors, a o
dec11ne in 1ncfdenta1 performance around age 11 or 12€i?p1ca11y is found b-'
(e. g., Maccoby & Hagen, 1965; Hagen and Sabo, 1967; Druker & Hagen, 1969).
.In verbal tasks'which involve the learning'process, the decline usually”
is not found (Palermo, 1961; Kausler & Gotway, 1969; Cole & kawak, 1972).
The dfscrepancy between f1ndings with verbal and nonverba] tasks may"'
s1mp1y reflect that these two-tasks tap d1fferent processes

The memory task typ1ca11y requires subJects to remember the

v lTocations of a series of related intentional stimu11 for a few seconds

¢ ' Exposure to. 1nchenta1 stimuli is simultaneous with that of 1ntent1ona1
stimuli. Remember1ng the incidental st1mu11 not on]y is unnecessary =
to intent1ona1,performance but may even 1nterfere w1thv1t. In the memory

‘task the serial locations are new on each trial, and their correct'

; 'identif1cation-reouires a similar memory effort on each. trial. Thus, |
s the opportun1ty to perce1ve and learn 1nc1denta1 material probab]y . ’

- depends more on the memory-toad difficulty (number of st1mu11 in - the
;--.series) of the 1ntent1onal.task than on amount of tr§1n1ngvon the 3

*intentional task. -On the other hand, the paired-associate (PA) task

+ involves the gradual mastery of a series of paired stimuli. Because .

4P
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the pairs of st1mu11 rema1p constant over trra]s, intent1ona1 learh}ng
~ improves over trials. As tr1a15 progress, the opportunity to acquire

incidenta] material/ in reases Also the" sub} ct myst at least

— intentional task. Thus, w1th the PA fask, the acqu1s1t1on of incidental

L

material does not usua]]y interfepé and may even facilitate intentional «

,'tF§§e/t;;‘tas,

. ~ . B
range of methodo]ogica] points, e.g.,»timulus h?t

learning. A more detai1ed des

- in the methgd section. In additi ‘differ on a wide

rials, learning

- opportunities, relatedness of the incidental material to the intentional
E task etc. Thus, it is possible that observed di%erepahcies between o

o

the PA and memory tasks may simply reflect differences in methodology.
The a1m of the f1rs€p§tﬁjz>:es to examine 1nc1denta1 learning
in‘the PA and memory tasks under conditions of comparab]e methodo]ogy.

_ The most common.ngg!erbé] task, serﬁa]-]océtﬁon memory (e;g., Hagen,'1967)
was cempared with the most commonhverbal task, pafred associates, (e.g.,
Kausler & Gotway, 1969) w1th equivalent numbers of tPials, st1mu1us
‘materials, qnd dependent measures. The 1earn1ng/%eter1als were constructed
to provide incideptal stimali both re]at1ve1y/%eﬂated and relatively

- unrelated to the intent1ona1 PA task. In the’ﬁntent1ona1 port1on of the
paih%d-associate task, subjects wete instructed to associate péirshof

Lo

objects (S items) with animals (R items), pré%ented on cards having

diffefent background colors. The subsequent (incidental) recognition

o -

. of the color of the card was assumed to be more extrinsic thin the

o 4
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It was expected that incidental performfance would be bettey in

l

o recognition of the object. N{' \ ~

the PA task as compared to the memory task, at 1east on recognit1on of

the related depsggent measure (object). This rediction was based ‘n

stimuli in the performan~e

\

.o ' the premise. that subJects may use insidgnt

of the intentional PA task. S1m11ar1y, 't was pred1cted that, the re]ative- ]

\
1y re1ated incidental dependent measure (obJect) would be greater than '\»wu
the relat1ve]y unrelated 1nc1denta1 measure (color) for the PA task. _' |
For- the memory tash, no difference between‘incidental dependent .
F_measures was expected -since both measures were assumed t0'bevre1at$¥e1y ;
“unrelated to the intentional task “This attempt to equate the PA and
memory tasks methodog1ca11y may work to e11m1nate performance d1fferences

between the tasks. Otherwise, 1nvar1ance¢hn 1nc1denta1 performance oyer !

grades 3, 5, 7, and 9 shou]d be found Jn the PA task, based upon the

. reSults of previous stud?es (e.q., Co]e & Kanak, 1972). A decline in
; incidental performance.at grade 7 and possibly grade 9 s%ould occur in .
the memory task since the ta;k st1mu11 and amount of tra1n1ng would be
~s1milar to those of previous studies wh1ch showed the decline: (Maccoby &
Hagen, "1965; Hagen, Meacham, & Mesibov, 1970} \ ©
- Method ) ™

‘ Subjects and Design.--The subjects were 128 public school

“children (64 of each se&)' There were 32 subJects (16 males and 16
females) at each of grades 3, 5, 7, and 9 of Norman (Oklahoma) Public
Schools. A 2 (type of ta&kl,xﬂz ( orders of testing color and object)

PR #
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X4 (grade levels) fédtoria1 desighvwas'employed'with 4 maies and 4

" cards, each conta1n1ngpb1ack Tine drawings of,an.an1mg] and a househo]d; -

__object printed on colored paper. Zfhe drawings were’se1ected from the

‘and were\dgsent1a11y the same as thpse used by Hagen, Meacham, and Me31bov

g1970), The eight -objects and eight-animals were pa1red in the followipg

‘monkg&, gyp-bear,xta le-dog," clock-deer. The background co]ors,we}e'pink,

red, -orahge, yellow, white, b]de;’green, énd brown, respectively The ~

ei ht househo]d objects on a white sheet of paper The third.had eight

.1ntentiona1 port1on of memory and PA tasks The househo]d obJect and

-on wh1te paper were also used as_cues for the incidental recognition test.

f les per cell. Sex thus formed a ﬁpurth factqr in the des1gﬁ/”

)
St1mu11 and test mater1als --Theast1mul1 were a serles of eight

Peabody P1cture‘Vocabu1ary Test and, the Stanford Binet Inte111gence ‘Test -

mapger: te]ephone-fiéh, lamp-cat, chair-horse, television-camel, book- )

draw1ngs were approximately 1% 1n in the longest dimension and centered l'

2.in, apart and 1 in. from the s1des of 4 X 6 in plastic cards.

Three 8% X\il in. boards were used for subsequent testing for

incidental learnlqg.' One board contained line drawingé'of the eight -

animals on a white sheet-of paper. Another Had lﬁne drawings of the

‘ uares ‘of the background colors on a wh1te sheet of papeh The animal

board was used as the cue for the reca]] of the ser1a1 locat1on of the

-

animal in the memory task as well as for naming the animals for the '

color boards were used as cues for the 1nc1denta1 recogn1t|on test.

Add1tona1 cards w1thx§nd1v1dua1 drawings of each of the e1ght an1méls
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rﬁabonﬁtory trailer. The experimenter and subject sgt/s1de‘py~s1de at
‘The Memory Task ) St

name\thi an1ma1s as the4exper1menter po1nted to them on the an1ma1

The exper1

/indicated by pointing to one of the animals on the ah1ma1 board, which

: random]y yoked in terms -of number of trials to a subJect who had reached

‘name the\an1ma1s as the exper1menter po1nted to them on the an1ma1 board

e
ya ) —_ \/a// . - -
a,w
Procedure.—-The subJects part1c1pated 1nd1v1dda11y 1n a mob11e -

a tab AT

1
0 o

S

" 'Subjects were g1ven 1nstruct19ns/(see Appendix C) and asked to

board. Then the, subJects were presented the serles of e1ght cards, one
at a t1me. Presentation ‘proceeded from. the subJect s left to his r1ght X
mﬁhter ‘held each card in view for approx1mate1y 2 secQ, and .

then placed it face down. When a]] cards had been presented E then

animal was to be found on that trial. On each tr1a1, the subject was
asked to find a different animaT. After the subject indicated his . y
cho1ce, the experinenter p1cked each card up, exposing it for app 0 - g
mately Q.sec. to the subject. . Four onders of present1ng the e1ght cards

were used. The orders were. constructed SO that no card ma1nta1ned the |,

same ordinal position or followed the same card in any of the four orders. &r\,

Training on the 1ntent1ona1 port1on of the memory and. PA tasks was

equated by means of a yoking procedure. Each memory—task subJect was

a cr1ter1on of one. perfect tr1a1 on the PA task " ~

The Pa1red-Assoc1ate Task

Subjects were g1ven instructions (see Appendix C) and asked to

A
7
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- Presentat1on of the e1ght cards was by the ant1c1p tion method using a
Hunter Card Master (Mode] 360) The list was presented at a 2 2 sec.
rate W1th a 2-sec. intertrial" 1nterva1 The same - folr orders of L
‘ presentat1&n were: ‘used to m1n1m1ze ser1a1 1earn1ng that were used 1n the " L
{memoryztask. Subjects were taken tp.a §r1ter1on pf one perfect o
h(error]ess) trial or to a maximum'ofjJG-triais:’

b

 Incidental Learning .
I Immediately after the 1ntenti6na1 task (either PR or memory)
‘ subjecte were tested for both'bbﬁect and'co1or recognition. ‘Half of

the ubJectP were 1nd1vidua11y tested for object recogn1tion fir t, and '
“half for color re)ogn1tion first The-ﬂncidenta1 test (see Append1x C ‘
'for 1nktruct1ons to the subject) included the presentat1on of the board
. of househo]d objects (or co]ors) and the 1nd1v1dua1 an1ma1 cards The

subject was asked to select the abject (or co]or) from the board ‘which. had

l
.

. prevjously appeared with the an1ma1 be1ng presented There was no time’ 11m1t

Results and D1scuss1on ‘\, -5 . S

¢

‘o

Intent1ona1 PA 1earn1ng (trials to cr1ter1on) generally 1mproved
across grade levels (Tab]e 1) however, the fifth grade required s11ght1y .
fewer trials to reach cr1ter1on‘than did the seventh grade (Xs = 6.56 and |
e 7 .81 respect1ve1y) Table 2 presents the means and standard deviat1ons -
of .the numbers of co]ors,and obJects correct]y recogn1zed for each task ‘\S\\\\
< ~ ‘and grade level An 1nspect1on of Table 2 revea]s an obvious d1fference
o _1n 1andenta1 performance between PA and memory taskskﬁ\Even under
conditions of- equal ntimbers of.tra{ning tria]sé\perfognan?e*%nfthe PA |

~ L
. »
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. task was, clearly shperior‘to that in the memory task. No change d%er

.
- .

_in the PA task and color (C) scores be1ng better in the memory task

‘object) X 2 (Sexes) X 2 (St1mu11. co]or and obJect) factor1a1 analysis

“of variance was performed on the incidental recognition data. The

’co1or scores, but order oﬁ,test1ng d1d not make much d1fference In

2 SRl

< . ’
age is evident in the PA task; however, a slight decline in means
occurs at grades 7 and 9 in the memory task. “Some differences between
- o

means fdr color and 6bje9t measures are s]1ght1y greater within the

PA task than within the memory task with.object (0) scores be1ng better

(X & 6.13; %, 0= 7.285 T, /3.13; ¥ = 2.74, respectwe'ly )
‘A2 (Tasks) X 4 (Grades) X 2 (Orders of test1ng for color and’

Stimuli factor was analyzed as a within-$s factor and the others as

between Ss factors. The Task effect, F(1,96)= 215.14, p < .001, and

. the St1mu11 ‘effect, F(1 96) = 6. 14,_ﬁ < .001 were both h1ghTy s1gn1f1cant

4

The main effect of Order of test1ng for cotor and obJect was

not sjgnificant, F<1.00. However Order d1d interact’ w1th

-

Task and Stimuli. Tab]e 3 gives the means for color and object scores

- Wwithin the twb'ofders-(object first and color first?’for the PA and

memory tasks. The analysis of_Jariance revealed a significant Task X

Order X Stimuli interaction, F(1,96) =.5.28, pl< 02. The Task X Stimuli

interactiﬁﬁahas also S1gn1f1cant F(1, 96Y<f 22.39, p <.001. Ih PA
1

R

task, as may be seen in Tab1e 3, object scores were generally better than

-

the memory task, on the other hand, there was not much overa]] d1fference
L
between color and object scores. Under these cpnd1t1qns, the subJeets

L’g\
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showed better 1nc1denta1 recal] of the f1rst 1tems whether co]or or B

object, but with co]or aCOVGS be1ng more, affected by order than obJect
scores. Tukey's pairwise compar1son between color scores for each
of testing was significant (q = 3. 828 p <.01) for the memOry
task data but nons1gn1flcant for the PA data |

' r
The absence of a Grade effect is cons1stent w1th ear11er

studies of fne1denta1 1earning using PA tasks (Co & Kanak,51972
Kausler & Gotway, 1969). The mean d1fferences Tn/the memory task over
The .

--age may have been masked by the invariance over age in the PA tagk.

— : 1arge difference in incidental performance between the PA and memo

»

tasks indﬁcates the effect of the'1ntent1ona1 task jtself. upon .
1nc1denta1 1earn1ng n _
The PA data and the memory data were analyzed seﬁarately by
means of two a4 (Grades) X 2°(Orders of test1ng for co]or and object) X
] A 2 QSexes) X 2 (Stimuli: co10r§2nd/eb3ect) ana%yses of var1ance qu
the PA data, only the stimuli main effect was s1gn1f1cant, F(] 48)
(/ 37.21, p < .001, with object scones be1ng h1gher than co]or scores _f - -
For the memory data, nohe of the main effect$~were significant. Only
the Order X Stimuli interaction was significant, F(1,48) = 5.7, p <.01,
cbnfirming that berformanée was better .in the memon;»tash on the meaSurei‘
,finst'tested, with the color scores most affected. See Table 3 for the’ _
mean co]or-and object.scdrea.according to testing oqggr Thus: the - o »‘;
| s1gn1f1cant interaction. between Order and Task in the 1n1t1a1 .analysis
was pr1mar11y due to the memony data. The absence of & Grade effect

10
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- for the PA task, F<<1 00, is consistent with the findings of previous *
“research (e g., Co]e ‘% Kanak, 1972). "Also, as may be seen in Table T,

. a decline 4n 1pc1denta1 performance at grades 7 and 9 may be seen 1n

(inciaental) learning after subjects reached criterion performance on

. performance with adults (e.g., Bahrick,. 1957) - Further, Bahrick (1957)
lshas shown that the rate of incidental learning is faster in the early

~and late stages of training on the 1ntentiona1 task.

‘degree of mastery on the intentional task and subsequent incidental

e - I o - .0 d - B E
N - . ‘ - L
' - . ’9,"'.. ¥ . | - .
N + o - : - N '
A .. . o Pl N L . L]
. . . . . .
. - ¢ 4 - . .
B - .
-
N

- ! 1 4

J
the means of the co]or .and obJect scohes in the memory task. The

deciine is primarily due to’ c‘fhr scores. -In the ana1y51s of the I
memory data the Grade main effect was a]so nons1gn;;ljzgt;i£arifﬁﬁfi;if

The sixenth grade hedﬁyore ihtentiqnal trainihg'th I the fifth,andu ;

ninth graders due~td.the'yoking procedure.v Additioha]lintentional

]

training may have tended to cancel the dec]ine°expected_at the seventh

grade. ) | '
Co;}eiatiens between intentional and in¢idental herfbrmance.'

for both the PA and memory tasks'wereznonsignificantt The absence of

such corre]ations is consistent with hrevious research for b tesksl ( (/

(e g. Drukeh>& Hagen, 1969 /hausler & thway, 'I969)////£ﬂ:*r “

L\ . v Experiment IT
Studies using the PA task typically have tested for R-S.

the intentional §9R;task (e.g., Pa]ermo, 1961; KausTer & Gotway, 1969~
Cole & Kanak 1972). Incremepts in degree of mastery on an 1ntentiona1

task (serial 1earn1ng) has been shown to' produce increments in 1nc1denta1

b )

&
This study,investigated the developmental relationship between

LY « “:
v )

11
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1earn1ng performance The PA task with the same mater1aTs and dependent
.‘;'

measures as the f1rst study was used Three 1eve1s°of tra1n1ng (2, 4, ‘
A} —-and Q\tr1éls) were exaaned over«the age span 1nc1udJng gradés 3, 5, 7,
‘ and 9." The ch1ef a1m of th1s study was to see if the’ degree of mastery
ﬂi;.y " on the 1ntent1ona1 task is re]ated to 1nc1denta1 performance in. generaI
| - ‘and spec f1ca11y to the,dec11ne wh1ch is typ1calJy observed at ado]escence

4 \

C o ,\;‘? with nonverbal ‘tasks. It was expected that a- dec11ne 1n 1nc1denta1 vﬁn\,i
{'.,'5, fo« ‘performance m1ght be observed at grades 7 or 9 at low levels of tra1n1ng
i'., w’i} _(2 tr1als), espec1a11y for the less relevant co]or 5°9£E§;__Ih15
pred1ct1on was baspd on a poss;hfe stm11ar1ty betweeﬁ“fﬁ#?mﬁmﬁifiﬁsk
!‘, o ‘and the PA task at low levels of tra1n1ng That 1s, g1ven the m1n1ma1 v
opportun1ty for 1earn1ng and the general unre]atednessvof~tn nd
intentional st1mu11 in the memory task, it was expected that the PA

PN
étask at low 1evels of inténtional S-R acqu1S1t on should y1e1d incidental

performance more like that found w1th the memory task, partlcularly .
'1% the 1nc1denta1 mater1a1 were re]at1ve1y unre]ated to the 1ntent1ona1
) ) task More spec1f1ca11y, a dec11ne in 1nc1denta1 1efrn1ng was expected o
. _:, with the re]at1ve1y unre]ated co]or‘scores. W1th more re]ated 1nc1denta1 _TT:$§
‘~st1mu11 and 1ncreas1ng leveTS of 1ntent1ona1 prac¢1ce, the greater shoqu o

' be the tendency toward age 1nvar3ance typ1ca11y found in Verba1 1earn1ng

stud‘ies.' . T o \\/ . e i
— R T

oo L e SubJect and Des1gn --The subjects were 120 pub11c schoo] chiIdren

(60 of each sex) selected from grades 3, 5, 7, and 9 of ‘the Noble (Ok]ahoma)

!
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Pubhc Schools. A3 (Numbers of Trials) X 4 (Grades) factorial design

-,

| :\ , T was emp'loyed w1th 5 mal sand\ 5 females-per cell. §ex :thusvformed a

¢--_‘;,_ . . c e - [
. . ) " .

th1rd factpr in the dghigni—u. -

e e -
S remme e T it

| PO —— Materials and Procedure. --The 1nstructlons, mater1a1s, and

o . ——

,general procedure were the same as those for the PA task in Exper1ment 1
]

\ S 4, or 6 trJals of intentional pract1ce befo
' learmng was ,g-wen. :

Results anfbis&hssion

The me 5 of correct nur?fbers of %sgonsesl —

v d standard
Al R

' ”~ .
- o for the “intention

eented 1n-Tab1e 4. Mspectwrrof the means
L

;trTa]s/. ‘At 2 tr1aBls-1mprove“"'

;ciaach grade i n' 'Ievel of tra1n1ng 1n ‘Table 5. As may be seen, the means\or

:;\nc1denta1 co'lor ar‘id object scores 1mproved at each gmdeJeue‘LvLLtkL.mcreass;

i
St s

- ed amount of trzﬁng, An 1hspect1oq of the means (Table 5) for total
e

L Mmrmance mbined color—s “‘:QWW
R grade 7 showed a dec11nwpar1sm;er?oance£t grad '

g e N

cores at two trials tended to 1ncrpase?e?ﬁraf )

* - Since the obj

€ dechnwtal scores wawmm scoges. Tﬁéxda\ta o ﬁ

support, the idea that unre'lated incidental measures and Tow levels of

. | lea{'mng may be part]y respons1b1e for the decline typ1cmmmﬁ\,

- . LT
e

. ¢ | deve'lopmenta] studruasusﬂﬂm\uerbal learmng and memory tasks. 'As -

~— expected the ‘decline was 'Iess evident at fom‘ and six tri “trials, and mexe

C— nearlTHkﬂhe% /at the cm te_r10n of one per,.fect/tﬂa'l.
. - \ ______." —— : »"‘.7 -




A3 (numbers'of_Trials)rX 4"(Gr5d6§) X“é ($ekes)‘X'2_KStimulir
_‘do]or and object3 factoria1 ana1ysis of variance was performed on the ) '~
data. As in Exper1ment I the St1mu11 factor was ana1yzed as a w1th1n~$ |
:"var1ab1e and the others as between—S effects The Trials effect, F(2, 96)
= 28.87, p<. om"%ex effect, F (1,96) = 5.94, p<.001, and Stimuli L
effect, F (1, 96) = 43.57, p €.001 were s1gn1f1cant. These f1nd1ngs confirm

. that amounts of traJnlng on the 1ntent10na1 task were assoc1ated with
st
improved 1nc1denta1 performance Con51derabTe oppertun1ty was g1ven to.

suhaects_1n,the,memory task in the f1rst exper1ment (x number of triaﬂs

“7 22?*~hewe¥er,\1nc1denta] performance was re]at1ve1y poor Apparent]y

s

tE . . = = \
N 1t 1s not s1mp1y the -amount of op;ortunﬁf“”ﬁut also the requ1remenfs s
T &' (e.g., memory load) of the,1ntent1na1 task that is 1mportant to the

| acunsition of 1nc1denta1 materfﬁr V\Ihe s1gn1f1cant St1mu1us effect

ywﬂ,.-—f—’*“‘““EﬁpEorts the idea that obJect (S 1tem) learnTnﬁ“WHSNgreater because of

bl

its 1nterre1atedn s with the. requ1rements of the 1ntent1ona1 task

-The s1gn1f1cant Szgxeffect was due to the, super1or performance of ma]es '

(overa]] %s = 3. 175 forr/\}es and 2.625 for famates). ‘ | |
A4 (Grades) X 2‘(Se?es x 2 (Stimu]i} color and object) ana1ys1s

’

e pepesss T

of variance was performed on the two trial data 'w 1
, | h ,-were most eV1dent) The Grade effect was on]y marg1na11y s1gn1f1cant, ST
v zkﬁ ) F (3, 32) 2 4J, 2'< ,08. The St1mu11 effect, F (1 32) = 15,26, ,gr(aoﬂlge‘_

and St1mu11 X Grade interacti n,

j=(2' 89 p_< on




3 2 T

.., scores by grade were nonsignificant;' Ccmparisons‘bétween object sccrés

‘;i by graﬂe were nons1gn1f1cant except between grades 3 and 9 q= 3. 61,

@ < 05, Qonﬁrming an upward trend 1n obJect scores OVer. grade levels.

- /‘¥ ;' - . .-'_. Experiment 11T . , | o .

o JPrevious studies using the memory task have typically used a commbn'
number of items (UsualTy 6 cards) fcr'subjects rang}ng from grade 3 tc

: gradew7. It is apparent that this procedure results in'dﬁfferential task ’
difficulty at widely separated ages. fThe third'study attempted to

) determine the extent to which task difficulty (memory load) affects in-
clidental performance in the age range for which the dec11ne has been )
observed. In contrast to Exper1ment I, which employed an array of 8 .

—~——..

cards, this third study 1nvest1gated tvo less demanding levels of d1ffi- .

culty (arrays of 4 and G“Ga\ds) A X -

¢ ——

o Greater incidental 1earn1ng wvas: expected w1th an' array of 4 than
with an array of 6 cards.” A’ dec11ne 1n 1nc1denta1 performance at grade T or
9 was pred1cted for the arrax.of 6 but not for the array of 4. - This

: pred1ct1on was based on the assumption that subjects from grades 7 and

-

9 shou]d be able to perform the re]ative]y easy 1ntent1ona1 task (array

ofq£2~and also acquire the inc1denta1 material. Q&hus, no decline in in- 4

} l
cidental performance at grades 7 and 9 was pred12%ed for the easier tabk
(array of 4) , o ) ' .
Method - | ‘

Q

SubJects and Des1gn --Subaects were 80 pub11c schoo] chi]dren from

o © grades 3,75, Norman ¢ Pué]1c Schools, Norman, Oklahoma. A 2

'_(Arrays) X 4 (Grades) factoria] design was em‘%oyed w1th 5 ma]es and-5 -

per ce]l ~ Sex was 1nc1uded as a third factor with1n the design.

~ R . . . . -




T

. Stimuli and Test Matefials.--These were the same as for the memory

™ task in the first study except that a set'offfour cards (chair-horse,

cup-bear; ~television-canel, table-dog) and a set of six cards (the 4-

. c“; card array plus te]ephone-fish and clock-deer) were taken from the A

originaiwset of eight cards to form the arrays. /fhe boards of ‘animals, °

househo]d obaects and co1ors, were reduced to the same four or s1x
| stimuli, depend1ng upon the length of the array
Procedure. --The procedure was the same as for the memory task in .
the f1rst study. Three orders were J;ed for the presentation of the
cards ‘Within. the orders, no stimulus card maintained the same ord1na1
| position or.fo]]owed the same cards. __Al1 subJects received eight trials.

Results and Discussion '

Means and standard dev1at1ons fo?mcorrect numbers of respbnses for

_\‘the 1ntent1ona1 task are presented 1in Tab]e 6. As may be s@n, petfor-

mance for both arrays 1mproved over age The pErcentages correct for
co]of and object scores for an array of 4 "and an array of 6 for each

grade,]eve] are presented in Table 7. The difference in percentages

s correct for an array of 4 as compared to an array of 6 was greater at

sgrades 7 and 9 than at grade 3. At grade 5 the percentage correct was

greater for an array of 6 than for an array. of 4, but the difference

was minima] General]y for a]] grade levels the tota] percentage correct :

:for 1nc1denta1 performance for an array of 4 Was 64%. as compared to 54%

[4

for ‘an array, of 6 Table 8 contains means and standard deviat1ons of

abso1ute co]or, obJect, and total scores for each grade level” for arrays

16
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~of-4 and 6 cards. Inspection of the total scores reveals a curvilinear
. _vtrend for the array of 6. The slight dec]ine occurred at grade 7 and
a subseqUent increase in incidenta]fberformance occurred at gradev9.
The means for co1or and object were not different for either'arrayj
A2 (Arrays) X 4 (Grades) X 2 (Sexes) X‘2(St1mu11 color and
"obJect) ana1y51s of var1ance was performed on abso]ute color and obJect
scores. The'st1mo11 factor was analyzed as a within variable and the
-others-es between variab)es. Only the main effect-for'Array was sig-
nificant, F(1, 64) = 4.97, p ¢ .03, indicating that as opportunity in-
creased, absolute inc)denta] performance also increased. More rs%
spec1f1ca11y, absolute performance was greater for an array of 6 than
forx n array of 4 A 2 (Arrays) X4 (Grades) X 2 (Sexes) X 2 (St1mu11. .
o color and object) analysis of var1ance was performed‘onvthe proport1on |

]
of correct color and object recogn1t1ons Mone of the effects were~

S ' s1gn1fhcant, a]though the—ma1n effect for Array was marg1na11y s1gn1f1cant, -
:)F(t,w64) = 2.78, p ¢ .10. ‘Thusy there was a slightly greater proportion
e , ” - . ‘ /

of -correct incidental recongitiohs for an array of 4 as compared to an

"array of 6. .

-0 - o An 1nspect1on of the means for the array of 8 from Exper1ment I (
(Table 2) and the array of 6 (Table 8) indicated that absolute 1nc1denta1v
’,performance'1s not much greater for the array of 8 than for the array

of 6 The more diffacult intentional task (array of 8) did not result

: 1n 1mproved 1nc1denta1 performance An 1nspect1on of the means for. the
array of 4 Giab)e 8) show that incidental performance~15*1ess than for -

the arrays of 6 and 8 than for the array of 4. Opportunity for inciden-

~ tal performance made .a difference when the intentional task: was relatively

easy.

The slight curvilinear trend. in 1nc1denta] berformance, found wijth

00018 . - |




- the array of 6, is consistent with previous research»(é.g.,.Maccoby &

Hagen; 1965).. In additidn,’the relatively easy intentional task . \\\ ;

*(array of 4) tended to e]iminate the decline at grade'7uand improve
performancé'at grade 9 ' The greater total proportions correct for in-/
cidental performance in an‘easier rask as compared to a more difficu t,“
-task suggests that 1nc1denta1 performance vias related to the d1ff1cd1ty
of the intentional task. When the intentional memory load became

lighter, 1nc1denta1 performance improved because more attention could
be devoted to 1nc}denta1 material. \ '
| General Conclusions

The decline in incidental performance around 11 or 12 years appears
: toibe'related to several factdrst One’ of the msot important of these
concerns the nature of the 1ntent1ona1 task Incidental learning.is
greater in a learning (PA) task where intentjonal pérformance gradua]]y
improves over }r1als, making the 1ntent1onafﬁtazk progress1ve1y easier
“and the incidental materialpmore‘lfke]y to be learned. Another factor
' contr{buting to incidental performance is the relatedness of the'in-'
cidental and intentiona] dependent measures. Apparentfy, the more re-

Tated the intentional and incidental measures are, the more incidental

- learning that«occurs.} Within a task where 1ntenti6ﬁ§7ﬂ?earning “improves

over trials and the 1ntent1ona1 and incidental nmeasures are h1gh1y
re]ated greater amounts tra1n1ng on the 1ntent1ona1 task were_found
R to faci11tateJnc1denta1Q§§rformance (i.e., the PA data in Experiment

I). Within the memory task, mhere_constant intentional effort is re-

quired on each trial and where -incidental and intentional measures L

_are relatively unrelated, the demand characteristics of the intentional

task appeay to partially determine the extent.of 1ncidenta1 learning
. . ) N '

. - f 18 A e
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(j e., the memory data 1n Exper1m&n¢ III) That}is with easier tasks - \5
4 there may be no age differences or even 1ncrements in incidental” per- -
. ’, formance across age. " As the 1ntent10na1_task becomes’ more d1ff1cu1tfi
| the older subjects‘(age 11 or 12 years or older) SeIectiver attend to
what appears to be relevant to the intentional task at.expense of re- -
duced incidental Iéarning . . -
The reason for the decline at 11 or 12 years has not been provided
in the present data. From a str1ct1y methpdo]ogical point of view,
-" _ it appears that the conditions wh1ch are most I1ke1y to generate the
JHechne are those of m1n1ma1 Iearn1ng (e.qg., memory task or low IeveIs
tra1n1ng in a PA task), reIat1ver unrelated 1ntent1ona1 and incidental
* dependent measures, and a moderately difficult or demand]ng intent1ona1

. . . "‘ . . - ) . ' R @
k,ﬁg( the 11- or 12-year oId ‘It is-not so»much whether an inten-

t1ona1 task is verbal- Iearning or nonverbal memory as whether is possesses

certain character1st1cs. A IeafﬂIng task could be made to show the de- v

/o

(as shown by the PA two- trial data 1n Exper1ment‘TP3, given minimal

a

3 x

Iearn1ng A memony task cou1d be made to e11m1nate the dec11ne (as |
shown by the memory data in Exper1ment III), glven 2are1at1ve1y easy rmé B

intent1ona1 task Thus, the decline is e11m1nated by cr1ter1on IeveIs 2

of Iearn1ng, especially where the relat1onsh1p between 1nc1ﬂénta1 and }, e

intent1ona1 Iearning is great. The dec11ne aIso seems tp beﬁe11m1nated

h

T with a Very easy 1ntent1ona1 memOry task. * N

- _"j ’/}_ \Theoret1ca1 epranat1ons for the dec11ne are”still hot def1n1t1ve,

1=

% ’ q.;:.“ E

but the typ1ca1 epranat1on of the 11- or- 12-year-01d 1gnor1ng 1n§fdenta1

, informat1on because he is focusing on 1ntenttona1 mater1a1 rema1 ns' viable..

8
4

A o Re1at1ve1y un1mportant mater1a1 g1ven certain methodoIog1caI cond1t10ns,

is ignbred by the 11- or 12-year-o]d, and a decT1ne in 1nc1denta1 per-

L4

.I/“i ﬁg;. uh“"fbrmance ispre11ab1y observed. = '_ .

S SN
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Table 1 ‘
A .
‘ Experiment I !
. Mean Numbers of Trials Required to
) Reach Criterionaénd Standard .,
Deviations for the PA’4;§k
e -
X - s.D. © . , -
3 . 8.50 421
‘@ 5 - 6.56 3.22
o N
£ 7 7.81 c 383
w . . . v
9~ . 5.88 2.66 . .
. . \
N

a Because of the yoking procedure, these figures also

represent the mean number of training trials given on

the memory task at each of the four grade levels.

hd
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¢ ‘ Table 3 .
' | /Zéxperiment'l
- Means Numbers of Correct - Recognit1ons ™

. Of Colors and ObJects for each Order of Testinq 4

PA TASK. :
’ , - Color Object
- 52 Object First <625 7.38
S. 40 ' o
T2 Color Fifst - 5.90 7.28
é’- e ’ e . ’
MEMORY TASK
: , ) '4 Color Object
U8R e »
5 Object First . 2.53 2.81
&~ Color First 3.7 2:66
LT ey ‘
& .
) 25
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TABLE 4

 EXPERIMENT 11

\ Means and Standard'Deviatibns for Copréct Numbers of

‘Response .in the Paired-Associate Task for 2, 4, and 6 Trials

- Y- 2
-3”g°'7i:%§i%
Grade
S s5th X
Grade‘ 5.0
7th X
Grade ; 5.0
oth X
frade  s.p.

2.0

" TRIALS
2 e 4
1.0 3.00
84 2,00
4,60

1.17 - LB A

- 4 .
- 1.70 4.50
1.06 1.51
ﬂ\' : x.r
2.50 - 470

-
</ ‘
‘ —~
"
- )
Qar
26
a
b
»
X

.
5.40
2.22

5. 60
1.78

6.50
1.65

6.20

1.81

Q
o
o
-
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1
. v
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TABLE 6
" o EXPERiMENT ur

* ‘Means and Standard Dev1at1ons for Correct Numbers

of Responses in the Memqry Task for Arrays of 4 dnd 6‘

: - ° o . » - v ’ - -
; Arrays S ':‘Ei S R

- Grade | v e a B

Grade o L ! | - N = /

J7th - X 730 4L30 ,fmﬂ;;;;qu;'j R

~ " erade

Grade

5.90
J1.60

D,

T ey,
AN

2. 3 e
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500

B 500N .550 - .
: B \ R "{‘:
5 525
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S Means and ‘Standa

Recogni

. Table 8
Experiment 111 .
rd pevisions of Numbers of C

tions of Colors and Objects- '
A A ; .

orrect

gg;&ETEEVei?ﬁn

" Arrays

S P |
. x T aa 590 &0 6.9 - 6.0 6.0.
Total -~ L ea” - &
‘ . S.D. 2.59 2.96 ~2.71 2.64 .1.56 3.56
~ : , - -
, - & ':‘ - =§1 P
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